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(57) [Abstract] 

[Problems to be Solved by the Invention] 

substrate surface converting to contact angle of water, super 
water repellency characteristicof 140 degrees or greater is 
displayed, at same time maintains that super water repellency 
characteristic in durable offer of possible member. 

[Means to Solve the Problems] 

member,, which possesses super water repellency 
characteristic surface whichdesignates thing where in 
substrate surface, surface layer which contains the 
photocatalyst particle and silicone and water repellency 
fluoroplastics^ or photocatalyst particle and amorphous 
silica and the water repellency fluoroplastics is formed, as for 
film thickness of aforementioned surface layer is smallin 
comparison with secondary particle diameter of water 
repellency fluoroplastics as feature 




Claims 



[Claim(s)] 
[Claim 1] 
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member o which possesses super water repel lency 
characteristic surface whichdesignates thing where surface 
layer which contains photocatalytic oxide particle and the 
silicone and water repellency fluoroplastics in substrate 
surface is formed, at same time as for film thickness of 
aforementioned surface layer is small in comparison with the 
secondary particle diameter of water repellency fluoroplastics 
as feature 

[Claim 2] 

member,, which possesses super water repellency 
characteristic surface whichdesignates thing where in 
substrate surface, surface layer which contains the 
photocatalytic oxide particle and amorphous silica and water 
repellency fluoroplastics is formed, at same time as for film 
thickness of aforementioned surface layer is small in 
comparison with the secondary particle diameter of water 
repellency fluoroplastics as feature 

[Claim 3] 

member,, which possesses super water repellency 
characteristic surface whichdesignates thing where in 
substrate surface, surface layer which contains the 
photocatalytic oxide particle and silicone and amorphous 
silica and water repellency fluoroplastics is formed, at 
sametime as for film thickness of aforementioned surface 
layer is small incomparison with secondary particle diameter 
of water repellency fluoroplastics as feature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention, surface converting to contact angle of water, 
displays super water repellency characteristic of 140 degrees 
or greater, at same time that super water repellency 
characteristic regards sustainable member in durable. 

Furthermore details regard member which possesses surface 
whichis superior in drip resistance. 

In addition it regards member which possesses surface which 
issuperior in water removal behavior. 

In addition it regards member which possesses surface where 
the aqueous system soiling is difficult to deposit. 

In addition it regards member which possesses surface which 
issuperior in running water rinse characteristic. 

In addition it regards member which possesses surface which 
issuperior in prevention of snow adhesion characteristic. 

[0002] 
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[Prior Art] 

windshield, side glass, door mirror, fender mirror, road 
face of automobile receiving rainfall and water splash to the 
rainy sky, multiple water drop which dispersed depositing, 
fact that losing the visibility means often is experienced. 

In addition, when water drop deposits in transmission line, 
configuration of the water drop because it becomes cone of 
downward, becomes easy, todischarge is connected to 
transmission of electricity loss. 

In addition in Winter water drop as for dripping, end 
becoming pointed, furthermore discharge amount becomes 
many in V LARA condition. 

In addition, parallel surface insulating property of insulator 
decreases considerably with thedeposit of water drop. 

In addition, with heat exchanger, moisture which deposits in 
fin growing in water drop, it is kept between fin by capillary 
phenomena , the water drop between fin becomes resistance 
of air which flows, heat exchange efficiency decreases. 

In addition, with roof of snowfall region, because of snow 
adhesion of the large amount, there is a possibility 
deformation of roof occurring with weight , because of that it 
was necessary to do snow loweringwhich is a heavy labor in 
frequent. 

In addition, with antenna of snowfall region, ice and snow 
adhesion becomes cause of decrease or other communication 
disorder of electric field strength, was. 

In addition, with bath water stain soiling is easy to deposit in 
apron part, fine appearance of bath which that uses is 
impaired, was. 

[0003] 

[Problems to be Solved by the Invention] 

problem are solved with above-mentioned water drop deposit 
style by forming drop characteristic surface. 

With conventional common idea, in order to reveal 
above-mentioned style dropcharacteristics with surface, paint 
of water repellency like polytetrafluoroethylene (PTFE ) is 
covered is proposed to substrate surface . 

But, with polytetrafluoroethylene sheet 1 10 *extent and water 
repelling ability not to be a satisfactory, at thesame time 
surface damages to have static electricity easily, dirt etc iseasy 
to deposit, also above-mentioned water repelling ability is 
difficult to bemaintained. 

Furthermore as shown in Working Example which it mentions 
later, in order water drop depositing, when substrate it 
inclines, unless 60 degrees or greater itinclines, at same time 
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when it moved not to move easily, for the peak of water drop 
to move water drop to preferential in surface whichcovered 
paint of above-mentioned water repellency, to pull yarn 
inorder to move, It remains in portion which water trace 
moved after water drop falling, satisfactory style drop 
characteristics, does not possess drip resistance. 

[0004] 

As for this invention considering above-mentioned situation, 
beingsomething which it is possible, surface converting to 
contact angle ofwater, it displays super water repellency 
characteristic of 140 degrees or greater, at thesame time to 
durable sustainable member it is offered designates that super 
water repellency characteristic as objective. 

[0005] 

[Means to Solve the Problems] 

With this invention, in order that above-mentioned problem is 
solved, the surface layer which contains photocatalytic oxide 
particle and silicone and water repellency fluoroplastics in the 
substrate surface is formed, at same time film thickness of 
aforementioned surface layer in comparison with secondary 
particle diameter of water repellency fluoroplastics offers 
member whichpossesses super water repellency characteristic 
surface which designates smallthing as feature. 

When photoexcitation doing photocatalyst by making this 
kind of constitution,organic group which is connected to 
silicon atom in silicone molecule with photocatalytic activity 
being substituted by partially hydroxy group at least, it 
reaches point where hydrophilicity is displayed, portion which 
displays hydrophilicity whichconsists of portion which 
portion* and/or photocatalytic oxide particle which silicone 
exposes in the external air exposes and, It becomes structure 
where both parties of portion which displays water repellency 
which water repellency fluoroplastics exposes in external air 
are dispersed to the microscopic to surface. 

With this kind of structure, because hydrophilic surface and 
water repellent surface are adjacentto microscopic, as for 
water drop it adapts to surface essentially, itis not possible . 

Furthermore, by fact that it enlarges secondary particle 
diameter of water repellency fluoroplastics incomparison with 
film thickness of aforementioned surface layer, water 
repellency fluoroplastics exposing securely here, 
above-mentioned dispersed structure is actualized 
moresecurely, surface converting to contact angle of water in 
macroscopic .reaches point where it displays high-level water 
repellency of 140 degrees or greater. 

Furthermore, due to fact that photocatalyst exists, because 
water repellency fluoroplastics surface is maintained to clean 
state by oxidative decomposition action of 
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phot ocatalyst, water repellency of surface is maintained to 
durable. 

In addition because portion which in surface displays 
hydrophiticity in microscopic has exposed, it is difficult to 
have static electricity by comparisonwith tetrafluoroethylene, 
also dirt is difficult to deposit. 

When surface displays high-level water repellency of 140 
degrees or greater, water drop adapts to surface essentially, it 
is not possible . 

Therefore, as for member surface deposited water drop 
becomes style only dropwater trace residue will be easily. 

[0006] 

Regarding other embodiment of this invention, surface layer 
which contains the photocatalytic oxide particle and 
amorphous silica and water repellency fluoroplastics in 
substrate surface is formed, at sametime film thickness of 
aforementioned surface layer in comparison with the 
secondary particle diameter of water repellency fluoroplastics 
offers member which possesses super water repellency 
characteristic surface which designates small thing as feature. 

It becomes structure where both parties of portion which 
displays water repellency which portion and water repellency 
fluoroplastics which display hydrophilicity which amorphous 
silica and/or photocatalytic oxide particle in surface layer 
exposes in external air by making this kind ofconstitution, 
expose in external air are dispersed to microscopic to the 
surface. 

With this kind of structure, because hydrophilic surface and 
water repellent surface are adjacentto microscopic, as for 
water drop it adapts to surface essentially, itis not possible . 

Furthermore, by fact that it enlarges secondary particle 
diameter of water repellency fluoroplastics incomparison with 
film thickness of aforementioned surface layer, water 
repellency fluoroplastics exposing securely here, 
above-mentioned dispersed structure is actualized 
moresecurely, surface converting to contact angle of water in 
macroscopic .reaches point where it displays high-level water 
repellency of 140 degrees or greater. 

Furthermore, due to fact that photocatalyst exists, because 
water repellency fluoroplastics surface is maintained to clean 
state by oxidative decomposition action of 
photocatalyst, water repellency of surface is maintained to 
durable. 

In addition because portion which in surface displays 
hydrophilicity in microscopic has exposed, it is difficult to 
have static electricity by comparisonwith tetrafluoroethylene, 
also dirt is difficult to deposit. 
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When surface displays high-level water repellency of 140 
degrees or greater, water drop adapts to surface essentially, it 
is not possible . 

Therefore, as for member surface deposited water drop 
becomes style only dropwater trace residue will be easily. 

[0007] 

[Embodiment of the Invention] 

Next, you explain concerning concrete constitution of this 
invention. 

Regarding one embodiment of this invention, as shown in 
Figure 1, surface layer which contains photocatalytic oxide 
particle and silicone and water repellency fluoroplastics in 
substrate surface isformed, at same time film thickness of 
aforementioned surface layer designates small thing as feature 
in comparison with secondary particle diameter of the water 
repellency fluoroplastics. 

Because secondary particle diameter of water repellency 
fluoroplastics it is large in comparison with the film thickness 
of surface layer, in order for water repellency fluoroplastics to 
touch to external air, ithas exposed securely. 

[0008] 

Regarding other embodiment of this invention, as shown in 
Figure 2, the surface layer which contains photocatalytic 
oxide particle and amorphous silica and water repellency 
fluoroplastics in the substrate surface is formed, at same time 
film thickness of aforementioned surface layer designates 
small thing as feature in comparison with secondary particle 
diameter of water repellency fluoroplastics. 

Because secondary particle diameter of water repellency 
fluoroplastics it is large in comparison with the film thickness 
of surface layer, in order for water repellency fluoroplastics to 
touch to external air, ithas exposed securely. 

[0009] 

Regarding other embodiment of this invention, as shown in 
Figure 3, the surface layer which contains photocatalytic 
oxide particle and silicone and amorphous silica and the water 
repellency fluoroplastics in substrate surface is formed, at 
same time film thickness of theaforementioned surface layer 
designates small thing as feature in comparisonwith 
secondary particle diameter of water repellency fluoroplastics. 

Because secondary particle diameter of water repellency 
fluoroplastics it is large in comparison with the film thickness 
of surface layer, in order for water repellency fluoroplastics to 
touch to external air, ithas exposed securely. 

[0010] 
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photocatalyst in comparison with conduction band of crystal 
and energy gap between valence electron band when 
irradiating optical (excitation light ) of large energy (Namely 
short wavelength ), excitation (photoexcitation ) of electron in 
valence electron band occurring, calls substance which can 
form conducted electron and positive hole, it can utilize for 
example anatase titanium dioxide, rutile form titanium 
dioxide* zinc oxide, tin oxide* iron (II ) oxide, 
dibismuth trioxide* tungsten trioxide* strontium titanate or 
other oxide ideally in photocatalytic oxide . 

When photocatalytic oxide, it is a anatase titanium dioxide* 
rutile form titanium dioxide* zinc oxide* strontium titanate 
here, it can utilize sunlight* interior illumination* 
fluorescent lamp* mercury lamp* tungsten lamp* xenon 
lamp* high pressure sodium lamp* metal halide lamp* 
BLB lamp etcideally as light source which is used for 
photoexcitation of photocatalyst 

In addition, when photocatalytic oxide is tin oxide, it can 
utilize sterilization lamp* BLBlamp etcideally. 

In order photoexcitation of photocatalyst to do, illumination 
of excitation light 0.001 mW/cm 2 or more it should have 
been, but when they are 0.01 mW/cm 2 ormore, it is desirable, 
when they are 0. 1 m W/cm 2 or more, it is moredesirable. 

[0011] 

In silicone , average composition formula 
RpSiO (4 -p)/2</sui» 

It can utilize resin which is displayed with (In Formula, as for 
R with functional group which consists of 2 kinds or more 
which are chosen from organic group and hydrogen group of 
functional group* or monovalent which consist of one, two 
or more kinds of organic group of monovalent, as for X with 
alkoxy group* or halogen atom , as for p it is aquantity 
which it is satisfied 0 <p 

[0012] 

It can utilize polytetrafluoroethylene* poly 
chlorotrifluoroethylene* poly hexafluoropropylene* 
tetrafluoroethylene-hexafluoropropylene copolymer etc 
ideally in water repellency fluoroplastics . 

secondary particle diameter of water repellency fluoroplastics 
is particle diameter of agglomerate of fluororesin particle 
(primary particle ) whichis observed electron microscope 
here. 

[0013] 

As for film thickness of surface layer, it is desirable to make 
0.4;mu m or less. 
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So, if it does, clouding is prevented with diffuse reflectance of 
light to be possible, surface layer substantially becomes 
transparent. 

Furthermore when film thickness of surface layer, is 
designated as 0.2; mu m or less, it is more desirable. 

So, if it does, coloration of surface layer can be prevented 
byinterference of light. 

In addition if surface layer is thin, clarity of thin extent 
improves. 

Furthermore, if film thickness is made thin, abrasion 
resistance of surface layer improves. 

[0014] 

metal like Ag. Cu. Zn can be added in surface layer . 

surface layer which adds aforementioned metal extermination 
can do the bacterium and mold which deposit in surface even 
with dark place. 

[0015] 

platinum group metal like Pt. Pd. Ru. Rh. Ir. Os can be 
added in surface layer . 

surface layer which adds aforementioned metal be able to 
reinforce the oxidation and reduction activity of photocatalyst, 
decomposability. toxic gas of organic fouling and 
decomposability of bad odor it can improve. 

[0016] 

As applicable substrate of this invention, metal * ceramic, 
glass, plastic, wood, it can utilize thosecombinations and 
those laminate of stone and cement, concrete, fiber, 
cloth, ideally as the material. 

It can apply applicable substrate of this invention, to all 
substrate which possess the problem which can be solved drip 
resistance, water removal behavior, aqueous system 
contamination prevention characteristic and running water 
rinse characteristic of surface, by designating antiicing 
property or other surface as super water repel lency 
characteristic. 

[0017] 

With helmet shield . camera lens, camera lens cover or 
other transparent substrate, mirror substrate (Or on that 
adhering film which is done) for instrument panel cover, 
construction window glass, road face, outdoors 
illumination cover, eyeglass lens, goggles, motorcycle 
like theinstrument panel cover of illumination cover, 
motorcycle for headlight cover or other vehicle of headlight 
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cover* motorcycle of the mirror* automobile for back 
mirror or other vehicle of door mirror* motorcycle of 
windshield* automobile of windshield or other passenger 
vehicle of the windshield* motorcycle of window glass* 
automobile of window glass or other passenger vehicle for 
side glass* railroad vehicle of automobile as the substrate 
where drip resistance of surface is required, those which lose 
the visual recognition due to raindrop or other deposit; Like 
insulator (Or on that adhering film which is done) those which 
decrease; such as can utilize efTiciencyideally due to fact that 
deposit of water drop those whichdecrease; like fin (Or on 
that adhering film which is done) for heat exchanger, water 
drop connects the electrical insulating property to air passage. 

[0018] 

cookware* bath* toilet* bathroom counter* kitchen sink* 
it lets flow as substrate where water removal behavior of 
surface isrequired, cooking range* cookware cleaner* 
cookware dryer* cookware shelf* dewatering basket, like 
outdoor and coating (Or on that adhering film which is done) 
of ceiling material* passenger vehicle for wall material* 
bathroom of flooring* bathroom of bathroom, it can 
utilizeideally in substrate which can expect microorganism 
contamination prevention characteristic etc with rapid 
drying* water deposit due to fact that water removal of 
surface isgood. 

[0019] 

cookware* bath* toilet* bathroom counter* kitchen sink* 
it lets flow as substrate where aqueous system contamination 
preventioncharacteristic of surface is required, like building 
(Or on that adhering film which is done) of thecooking 
range* cookware cleaner* cookware dryer* cookware 
shelf* dewatering basket and ceiling material* airplane* 
seaside for wall material* bathroom of flooring* bathroom 
of the bathroom, those where water stain soiling and calcium 
salt and magnesium salt deposit in surface, display soiling on 
external appearance with that; Like concrete building 
material, alkali salt deposits, internal scattering does to long 
term and those which damage core; such as can utilize ideally. 

[0020] 

outdoors member; tunnel internally mounting and coating* 
building material* building internally mounting* window 
frame* window glass* housing* toilet* bath* bathroom 
counter* lighting fixture* illumination cover* kitchen 
goods* cookware* cookware cleaner* cookware dryer, 
sink which outdoor of window glass* passenger vehicle for 
the building material* building outdoor* window frame* 
construction window glass* passenger vehicle and outdoor 
of sound blocking wall* guard rail for sound blocking wall * 
railroad of coating* signboard* traffic sign* road and the 
decorative panel * balustrade for deflector* road of cover* 



Page 1 1 Paterra Instant MT Machine Translation 



JP1998237431A 

®Wte%##. *y^>v> 
ZiXlttCDtlztemt&yjfr^teiinAfc 



[002 l 3 

i*. mrat*. 7>ft, TKiTt^m^ 

[0022] 



[0023] 

X\z % &tt&m\z % *tt£14it<bto*&^vU 

So 

[0024] 

^m^-w mm. mm. wm. 

a>&£te<b£to!S* y^5-^AHHv:7a# 

[0025] 



1998-9-8 

line of sight inviting road marking* road of the illumination 
lamp for coating, outdoors illumination cover, bridge, 
insulator, solar battery cover, solar heat water heater heat 
collection cover, vinyl house, vehicle, are exposed by 
mirror, outdoors supervisory camera (Or on that adhering 
film which is done) or other rainfall for vehicle as substrate 
where running water rinse characteristic of surface is 
required, with that cleaning can bedone, It can utilize 
washable member; etc ideally with ceiling material, kitchen 
sink (Or on that adhering film which is done) or other running 
water for the wall material, bathroom of flooring* 
bathroom of cooking range, kitchen food, ventilation fan. 
bathroom. 

[0021] 

It can util ize roofing material . antenna, transmission I ine . 
ice and snow gliding tool etc ideally as substrate where the 
antiicing property of surface is required. 

[0022] 

In addition, like vacuum container inside wall (Or on that 
adhering film which is done), there is a possibility which can 
be utilizedeven in substrate, bioaffinity material etc where 
rapid removal of moisture which depositsin substrate surface 
is required. 

[0023] 

Next, you explain to substrate surface, concerning production 
method of antifouling property member where surface layer 
which contains photocataiytic oxide particle and silicone and 
water repellency fluoroplastics is formed. 

By fact that coating composition coating fabric it does 
production method in thiscase, to basic , in substrate surface, 
hardens. 

[0024] 

catalyst and tributyl amine where here coating composition 
designates the precursor of silicone as necessary constitution 
requirement to other than photocatalyst particle, water 
repellency fluoroplastics, inaddition promotes hydrolysis of 
precursor of water, ethanol. propanol or other solvent and 
hydrochloric acid, nitric acid, sulfuric acid, acetic acid, 
maleic acid or other silicone, hexyl amine or other basic 
compound and aluminum tri *fV professional /tf+vK, the 
catalyst which hardens precursor of tetrai sop ropy 1 titanate or 
other acidic compound or other silicone and, dispersibility of 
silane coupling agent or other coating liquid it is possible to 
add detergent etc whichimproves. 

[0025] 

Here as precursor of silicone, average composition formula 
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RpSiX q O(4-p-qy2 ^ 

(**,r i*jSL<i*2*ja 

±^€>««*flkS. X(i* -«BO*«*t*« 

y*x ttT^3^>**3a**Mpy>Biq t -e& 

y • p 3fctf q I* 0<p<2* 0<q<4 

£* Xtt-tt* RpSiX^S*. Rtt-«©M 

its -m®%m&t*m&frt>m&*itz2m& 
i*. /\py>fiii^fty * p i* i 2 



[0026] 

^^;Uh'jxh^vv5>. ^UhU^Ptf+v 
i/^>* ^Uh'J^MrV^V, X^JUhU^h 

U^P^vv7>, x^;Uh»J^h^vv^>> 
7i-;i/h'J>h^>^>* 7x-JUh'JXh*v 

^>* yVfi^h+vy7>, vif^v^ 
+i/V7>, ylf^yl^vv7>, ^X^ 1 
jl,y^P7K+yy7y, vx^;Uv^h^»5 
>* 7xx;u^;ui;>Mr*>v7>* ?xxm,> 
fji,yih4yy7>, 7x- ;u>f->Uv^P/K 
+yv7>, 7i-J^fil^y^h*yy7>, n- 
^Pe^HJ>h+yy7>, n-^Pfcf ;UHJxMr 
VV7>, n-^Pe^HU^P^v^^V. n-? 

Pe^h'J^h^vv^V. r-T^JP^v^Ptf 
[0027] 

»tfjR*iM£, xf*±fEto*#*m 

yy7y,fh7ih+yy7>, -tH^ptK^F 
vv5>* fh7^h+yy7>, vxh^>i//h 



RpSiXqO (4 -p- q ) / 2 <. ; sub> 

It can utilize paint film formation element* which consists of 
hydrolyzable si lane derivative which isdisplayed with paint 
film formation element* or General Formula RpSiX 4 . p (In 
Formula, as for R with functional group which consists of 2 
kinds or more which are chosen from organic group and 
hydrogen group of functional group* or monovalent which 
consist of one, two or more kinds of organic group of 
monovalent, as for X with alkoxy group* or halogen atom , 
as for p it is 1 or 2. ) which consists of siloxane whichis 
displayed with (In Formula, as for R with functional group 
which consists of 2 kinds or more which are chosen from 
organic group and hydrogen group of functional group* or 
monovalent which consist of one, two or more kinds of 
organic group of monovalent, as for X with alkoxy group* or 
halogen atom , as for p and q it is aquantity which it is 
satisfied 0 <p<2* 0<q 

[0026] 

As paint film formation element which consists of 
above-mentioned hydrolyzable silane derivative here, the 
methyl trimethoxysilane* methyl triethoxy si lane* methyl tri 
propoxy silane, methyl To rib ibis silane* ethyl 
trimethoxysilane* ethyl triethoxysilane* ethyl tri propoxy 
silane, ethyl To ribibis silane* phenyl trimethoxysilane* 
phenyl triethoxysilane* phenyl tri propoxy silane, phenyl 
tributoxy silane, dimethyl dimethoxy silane, dimethyl 
diethoxy silane, dimethyl di propoxy silane, dimethyl 
dibutoxy silane, diethyl dimethoxy silane, the diethyl 
diethoxy silane, diethyl di propoxy silane and diethyl 
dibutoxy silane, phenyl methyl dimethoxy silane, 
phenylmethyl diethoxy silane, phenylmethyl di propoxy 
silane, phenylmethyl dibutoxy silane, n- propyl 
trimethoxysilane* n- propyl triethoxysilane* n- propyl tri 
propoxy silane and n- propyl tributoxy silane, the;ga 
-glycoxide it canutilize ^rV propyl trimethoxysilane* ;ga 
-acryloxy propyl trimethoxysilane etc ideally. 



[0027] 

In addition partial hydrolysis of above-mentioned 
hydrolyzable silane derivative and it can produce with 
partially hydrolyzed product of dehydration condensation 
polymerization* or above-mentioned hydrolyzable silane 
derivative and dehydration condensation polymerization etcof 
tetramethoxy silane* tetraethoxysilane* tetrapropoxy 
silane* tetrabutoxy silane* diethoxy dimethoxy silane or 
other partially hydrolyzed product as paint film formation 
element which consists of theabove-mentioned siloxane. 
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[0029] 
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[0030] 
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[0031] 
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[0032] 



1998-9-8 

[0028] 

As application method of above-mentioned coating 
composition, it can utilize spray coating method, dip coating 
method, flow coating method, spin coating method, roll 
coating method, brush coating, sponge painting or other 
method ideally. 

As curing method, polymerizing with thermal processings 
room temperature leaving, and ultraviolet light illumination 
etc itdoes, it is possible . 

[0029] 

Next, you explain to substrate surface, concerning production 
method of antifouling property member where surface layer 
which contains photocatalyst particle and amorphous silica 
and water repellency fluoroplastics is formed. 

By fact that coating composition coating fabric it does 
production method in thiscase, to basic , in substrate surface, 
hardens. 

[0030] 

catalyst and tributy! amine where here coating composition 
designates the precursor of silica particle or silica as 
necessary constitution requirement to other than photocatalyst 
particle, water repellency fluoroplastics, in addition 
promotes hydrolysis of precursor of water.ethanol. propanol 
or other solvent and hydrochloric acid, nitric acid, sulfuric 
acid, acetic acid, maleic acid or other silica, hexyl amine 
or other basic compound and aluminum tri *f V professional 
7f\^rvK, catalyst which hardens precursor of tetraisopropyl 
titanate or other acidic compound or other silica and, 
dispersibility of si lane coupling agent or other coating liquid 
it is possible to add detergent etc whichimproves. 

[0031] 

Here as precursor of silicone, average composition formula 

SlX q O(4^)/2 <vsub> 

It can utilize paint film formation element etc which consists 
of quaternary hydrolyzable si lane derivative which 
isdisplayed with paint film formation element, or General 
Formula SiX4 (In Formula, as for R with functional group 
which consists of 2 kinds or more which are chosen from 
organic group and hydrogen group of functional group s or 
monovalent which consist of one, two or more kinds of 
organic group of monovalent, the X is alkoxy group, or 
halogen atom. ) which consists of silicate whichis displayed 
with (In Formula, as for X with alkoxy group, or halogen 
atom , as for the q it is a quantity which it is satisfied 0 <q 

[0032] 

It can utilize tetramethoxy silane. tetraethoxystlane. 
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[0033] • 
[0034] 



[0035] 

7^-^--if ainbw>^;u(04<b^, ta-15) 

T2202 0 B &)<!:, iK«JxhW^* 

L-5, 1 ^tt^a 0.2 /i m, 2 7 /I m)t. 

X*y-;U£;I£U2-~3 #«#LT&f:::3-^-f> 
X^UO.x-f>^^ICT 5 x 10cm $0> 
7rittt(XMMk AB02EU)±IZ^ 

L, 200 deg C 7? 10 #&&JILT\ 7"*-*-tfS 

*U>*&^ 66 v'J* 6 $/'ja- 



#l &&®*&(Dffl)Mf± 140'T'fcofco 

?7^^h?/MBLB)£ft*r)£S!^T 

0.3mW/cm 2 0>$tft|&&j£-e I BRB#L,#2I* 



tetrapropoxy silane, tetrabutoxy silane, diethoxy 
dimethoxy silane etc ideally as paint film formation element 
whichconsists of above-mentioned quaternary hydrolyzable 
silane derivative here. 

[0033] 

In addition it can produce with partial hydrolysis and 
dehydration condensation polymerization etc of 
theabove-mentioned quaternary hydrolyzable silane derivative 
as paint film formation element which consists of 
theabove-mentioned silicate. 

[0034] 

As application method of above-mentioned coating 
composition, it can utilize spray coating method , dip coating 
method, flow coating method, spin coating methods roll 
coating method, brush coating, sponge painting or other 
method ideally. 

As curing method, polymerizing with thermal processing, 
room temperature leaving, and ultraviolet light illumination 
etc itdoes, it is possible . 

[0035] 

[Working Example(s)] 

anatase titanium dioxide sol (Nissan Chemical Industries, Ltd. 
(DB 69-054-4069 ), TA-15 ) with, silica sol (JSR Corporation 
(DB 69-056-7144 ), Aliquid of glass mosquito T2202 ) with, 
methyl trimethoxysilane (JSR Corporation (DB 
69-056-7144 ), Bliquid of glass mosquito T2202 ) with, 
polytetrafluoroethylene (PTFE ) particle (Daikin Industries 
Ltd. (DB 69-054-0356 ), Lubron L-5, 1 next particle diameter 
0.2 ;mu m, secondary particle diameter 7 ;mu m ) with, it 
mixed ethanol, 2-3 min agitated and with the spray coating 
method coating fabric it did coating liquid which is acquired, 
on the enameling tile substrate (Toto Ltd. (DB 69-057-3886 ), 
AB02E1 1 ) of 5 X 10 cm square, 10 min thermal processing 
did with 200 deg C, surface layer of the film thickness 5 ;mu 
m which consists of anatase titanium dioxide particle 3 3 parts 
by weight, polytetrafluoroethylene particle 6 6 parts by 
weight, silica 6 parts by weight, silicone 5 parts by weight 
it was formed # it acquired 1 sample. 

# contact angle of water of 1 sample was 140 *. 

Next, # I day it irradiated to 1 sample surface, with ultraviolet 
light illumination of 0.3 raW/cm 2 making use of ultraviolet 
light source (Sankyo Denki Co. Ltd. (DB 69-163-3952 ), 
blacklight blue (BLB ) fluorescent lamp ), # acquired 2 
sample. 

As a result, # contact angle of water of 2 sample 146 * with 
showed the tendency which rises a little. 



Page 15 Paterra Instant MT Machine Translation 



JP1998237431A 



1998-9-8 



[0036] 

**U::*fU#2 !4^T'li,20 o ^JtCD^T^ 
[0037] 

m*LT i4o" ja±fl>s»*ttsaL, *o-to& 
©■c. watt. **»fttt»BJttt, 

3fc*3fc»te* »«»±tt«0)tt«f*»1-* 



[BiEO!)lHlftHM 
[01] 

[02] 

[03] 



Because silicone where as for this, organo basis which 
isconnected to silicon atom in silicone molecule with 
photocatalytic activity is substituted by hydroxy group, 
exposes in external air displays hydrophilicity, portion 
whichdisplays hydrophilicity which is exposed in external air 
and, It is thought for sake of structure where both parties of 
the portion which displays water repel lency which water 
repellency fluoroplastics exposes in external air are dispersed 
to microscopic to surface is actualized more securely. 

[0036] 

Next, style drop characteristic of water drop was inspected 
Concerning 2 sample and tetrafluoroethylene sheet (contact 
angle 105 8 of water). 

Finally as a result, when with tetrafluoroethylene sheet 90 * it 
inclines soon, itmoved water drop from deposit surface. 

But, completely as for removal do, in order to pull yarn to the 
trace which water moved, water trace which remains 
wasobserved from surface. 

Vis-a-vis that, # with 2 sample, at inclination of 20 *extent as 
for the water drop ro!ling > furthermore you did not observe 
residuaJ water completelyeven in trace which water moved. 

[0037] 

[Effects of the Invention] 

According to this invention, substrate surface converting to 
contact angle of thewater, to display super water repellency 
characteristic of 140 degrees or greater, at sametime because 
that super water repellency characteristic is maintained 
becomespossible in durable, to substrate, drip resistance, 
aqueous system contamination prevention characteristicand 
running water rinse characteristic, prevention of snow 
adhesion characteristic or other property is added becomes 
possible. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

Figure which shows surface structure of member which 
relatesto this invention. 

[Figure 2] 

Figure which shows other surface structure of member 
whichrelates to this invention. 

[Figure 3] 

Figure which shows other surface structure of member 
whichrelates to this invention. 
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[Figure 1 ] 



[02] 




[Figure 2] 



[03] 



[Figure 3] 




Page 17 Paterra Instant MT Machine Translation 



